The expression pattern of nitric oxide-sensitive guanylyl cyclase in the rat heart changes during postnatal development.
Nitric oxide (NO)-releasing drugs such as glyceryl trinitrate have been used in the treatment of ischemic heart disease for more than a century. Nevertheless, a detailed analysis of the expression of the NO target enzyme soluble guanylyl cyclase (sGC) in the heart is missing. The aim of the current study was to elucidate the expression, cell distribution, and activity of sGC in the rat heart during postnatal development. Using a novel antibody raised against a C-terminal peptide of the rat beta(1)-subunit of sGC, the enzyme was demonstrated in early postnatal and adult hearts by Western blotting analyses, showing maximal expression in 10-day-old animals. Measurements of basal, NO-, and NO/YC-1-stimulated sGC activity revealed an increase of sGC activity in hearts from neonatal to 10-day-old rats, followed by a subsequent decrease in adult animals. As shown by immunohistochemical analysis, sGC expression was present in vascular endothelium and smooth muscle cells in neonatal heart but expression shifted to endothelial cells in adult animals. In isolated cardiomyocytes, sGC activity was not detectable under basal conditions but significant sGC activity could be detected in the presence of NO. An increase in expression during the perinatal period and changes in the cell types expressing sGC at different phases of development suggest dynamic regulation rather than constitutive expression of the NO receptor in the heart.